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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture extruded 
shapes without defects such as bends and corrugation 
by averaging metal flow-out speed on the outlet side of a 
die even when they are shapes having large thickness 
difference and wide shapes. 
SOLUTION: A flow guide having an opening part 
corresponding to the shape of the extruded shapes is 
arranged on the inlet-side face of the die, the opening 
part of the die is divided into plural parts B1-B9 in 
accordance with the distance from the center of the die 
and the dimensions of the opening part of the die and 
opening part of the flow guide are set about every part 
so that the metal flow-out speed Sout on the outlet side 
of the die which is calculated by the equation (1) is 
constant. Sout=Sin/(Hf/Wf.Ef+Hb/Wb.Eb)...(1). Where, Sin is the speed of the metal on the 
inlet side of the die, Hf is the thickness of the opening part of the flow guide (mm). Wf is the 
width of the opening part of the flow guide (mm), Ef is the resistance efficiency of the flow 
guide, Hb is the length of the bearing (mm), Wb is the width of the opening part of the die 
(mm) and Eb is the resistance efficiency of the bearing. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the dice for aluminium alloy extrusion molding characterize by set up the dimension of a flow 
guide opening regio oralis and die opening for every PERT so that the metal exit velocity Sout by the 
side of the die appearance which arrange a flow guide with opening according to the configuration of an 
extruded section on the close side face of a die, divide die opening into two or more parts according to 
the distance from the core of a die, and be compute by the formula (1) may become fixed. 
Sout=Sin/(Hf/Wf-Ef+Hb/Wb-Eb) .... (1) 

However, the metal rate Hf by the side of die close [ in Simeach PERT ]: Opening thickness of a flow 
guide (mm) 

Wf: Opening width of face of a flow guide (mm) 

Ef: Resistance effectiveness Hb of a flow guide: Bearing die length (mm) 
Wb: Opening width of face of a die (mm) 

Eb: Resistance effectiveness of bearing [claim 2] The dice for aluminium alloy extrusion molding 
according to claim 1 which uses the value Ef computed by Ef=2-/[3-(Wb/Wf)2] for flow guide 
resistance effectiveness. 

[Claim 3] The dice for aluminium alloy extrusion molding according to claim 1 which uses the value Eb 
(however, Ab: bearing include angle) computed as Eb=370/[tan(Ab+1.55)]+0.32 for bearing resistance 
effectiveness. 

[Claim 4] The dice for aluminium alloy extrusion molding given in any of claims 1-3 which use the 
value Sin [however, a distance (mm) Rxontainer radius (mm)] computed as Sin=k [1-0.6 (r/R) and 2] 
for the metal rate by the side of die close they are. [ from k: proportionality constant and r:die core ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It turns at this invention, it does not have defective generating of flapping etc., 
and a configuration is related with the aluminium alloy extruding die suitable for manufacture of a good 
extruded section. 
[0002] 

[Description of the Prior Art] In extrusion molding, the hot aluminium alloy billet M0 with which the 
container 1 was filled up is extruded in the press direction D, and the extruded section M of a 
predetermined configuration is manufactured by passing the size enlargement space divided at the 
bearing 3 of a die 2 ( drawing 1 ). The billet M0 extruded receives resistance by friction with a container 
1 and dice 2 grade, and distribution tends to produce it in the metal exit velocity seen in the cross section 
of an extruded section M. If distribution arises in the exit velocity of metal, it will bend and will become 
easy to generate defects of shape, such as flapping, in an extruded section M. In order to make metal exit 
velocity by the side of die appearance into homogeneity, the approach of enlarging frictional resistance 
partially is adopted that metal exit velocity lengthens bearing die-length Hb in a big part, by preparing 
the resistor of flow guide 4 grade ahead [ of a die 2 / close side ], etc. Lengthening bearing die-length Hb 
partially complicates manufacture of a dice, and it brings about a cost rise of a dice. On the other hand, 
the approach a resistor adjusts frictional resistance partially has the advantage which can use the existing 
dice. 

[0003] As an approach of adjusting frictional resistance by the resistor, by JP,9-70615,A, a flow guide is 
arranged and the opening width of face of a flow guide is adjusting the inflow ratio of metal to the close 
side of a die. Opening of a flow guide is set up considering the lag coefficient according to the die 
opening die length of criteria, the die opening die length of a predetermined location, the minimum 
thickness of die opening, and the distance from a dice center etc. as a factor. Even if it is not necessary 
to change bearing die-length Hb or and shortens bearing die-length Hb by adoption of such a flow guide, 
it is supposed that the metal exit velocity by the side of die appearance can be equalized. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there is a limitation in making metal exit velocity 
by the side of die appearance into homogeneity only in the flow guide 4. For example, although it is 
required at the thin- walled part of a profile, or the edge of broad material with big resistance with a 
container 1 that the opening width of face Wf ( drawing 2 ) of the flow guide 4 should be expanded, and 
frictional resistance should be made small since the metal exit velocity by the side of die appearance 
becomes small, the opening 5 of the flow guide 4 is not settled in the field of a die 2, or it may be hard to 
adjust frictional resistance by the mutual intervention of opening 5. Consequently, in the big profile and 
big broad profile of a thick difference, defective generating resulting from a still uneven metal exit 
velocity appears here and there. 

[0005] Since manufacture of the big profile of a thick difference or a broad profile is faced and metal 
exit velocity by the side of die appearance is made into homogeneity, it is possible to use together the 
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change of bearing die-length Hb to the flow guide 4. However, since the relation between resistance of 
the flow guide opening regio oralis 5 and resistance of bearing 3 is not clear, it is in the situation of 
having left a dimension setup of the flow guide opening regio oralis 5 and the die opening 6 to decision 
and trial-and-error of a dice designer. If the dimension of this point, the flow guide opening regio oralis 
5, and the die opening 6 can design easily, metal exit velocity is equalized by the die appearance side, 
and even if it is in the big profile and big broad profile of a thick difference, a product with a good 
configuration will be obtained. 
[0006] 

[Means for Solving the Problem] By being thought out in order to meet such a demand, and using the 
relation of resistance between the flow guide opening regio oralis exerted on the metal exit- velocity ratio 
by the side of close [ of the die found out from the result of fluid analysis ], and appearance, and die 
opening, this invention secures and turns at the metal exit velocity which was fixed even if it was the 
thin-walled part of a profile, and the edge of broad material, and aims at manufacturing the extruded 
section of a good configuration without defects, such as flapping. The dice for aluminium alloy 
extrusion molding of this invention In order to attain the purpose, a flow guide with opening according 
to the configuration of an extruded section is arranged on the close side face of a die. Die opening is 
divided into two or more parts according to the distance from the core of a die, and it is characterized by 
setting up the dimension of the flow guide opening regio oralis and die opening for every PERT so that 
the metal exit velocity Sout by the side of the die appearance computed by the formula (1) may become 
fixed between parts. 
[0007] 

Sout=Sin/(Ff+Fb) 

= Sin/(Hf/Wf-EffHb/Wb-Eb) .... (1) 

However, the metal rate Hf by the side of resistance Sin:die close [ of the opening resistance Fbibearing 
of Ffiflow guide ]: Opening thickness of a flow guide (mm) 
Wf: Opening width of face of a flow guide (mm) 

Ef: Resistance effectiveness Hb of a flow guide: The bearing die length of die opening (mm) 
Wb: Opening width of face of a die (mm) 

Eb: Resistance effectiveness of bearing [0008] The flow guide resistance effectiveness Ef is computed 
by Ef=2-/[3-(Wb/Wf)2]. The bearing resistance effectiveness Eb is computed by Eb=370/[tan 
(Ab+1.55)]+0.32 (however, Ab: bearing include angle). The value Sin [however, a distance (mm) 
Rxontainer radius (mm)] computed as Sin=k [1-0.6 (r/R) and 2] can be used for the metal rate by the 
side of die close. [ from ^proportionality constant and ndie core ] 
[0009] 

[Function] this invention person etc. did extrusion molding of the rectangle profile using the dice in 
which the flow guide opening regio oralis 5 and a dimension have the die opening 6 of two or more 
shape of a variously different unit or a rectangle, and did investigation examination of the effect bearing 
resistance of the flow guide opening regio oralis 5 and the die opening 6 affects the metal exit velocity 
Sout by the side of die appearance from the ratio of each extrusion die length. Consequently, he 
understood the relation between the metal exit velocity Sout by the side of die appearance, and each 
factor as follows. 

[0010] [Resistance Fb of die opening] The die opening width of face Wb and bearing die-length Hb 
carried out extrusion molding using the die 2 in which variously different die opening 6 was formed, and 
the metal exit velocity Sout by the side of the die appearance in each die opening 6 was measured by 
measuring the die length of the extruded section M extruded from each die opening 6 after 1 billet 
extrusion. Consequently, it turned out that the metal exit velocity Sout is proportional to the die opening 
width of face Wb in inverse proportion to bearing die-length Hb of the die opening 6. Moreover, the 
bearing include angle Ab is changed in -1.5-+0.4 degree with the die 2 which fixed bearing die-length 
Hb and the die opening width of face Wb of the die opening 6. When the effect the bearing include 
angle Ab affects metal exit velocity is investigated and the constant (bearing resistance effectiveness) for 
which the metal exit velocity Sout has changed also with the bearing include angle Ab, and it depends 
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on the bearing include angle Ab is set to Eb, It found out that the bearing resistance Fb of the die 
opening 6 was defined by the formula (2). 
Fb=Eb-Hb/Wb .... (2) 

[001 1] [Bearing resistance effectiveness Eb] The die length of the extruded section M manufactured 
using the die 2 with the die opening 6 to which the bearing include angle Ab was changed in -1 .5 - +0.4 
degrees was measured, and the relation between each bearing include angle Ab and die length of an 
extruded section M, as a result the bearing resistance effectiveness Eb was investigated. Consequently, it 
found out that the relation expressed with a formula (3) between the bearing include angle Ab and the 
bearing resistance effectiveness Eb was materialized. 
Eb=370/[tan(Ab+1.55)]+0.32 ... (3) 

[0012] [Resistance Ff of the flow guide opening regio oralis] The opening width of face Wf and the 
opening thickness Hf carried out extrusion molding of the variously different flow guide 4 using the die 
2 formed in the close side face, the die length of the extruded section M extruded from each die opening 
6 after 1 billet extrusion was measured, and the effect the opening width of face Wf and the opening 
thickness Hf of the flow guide 4 affect the die length of an extruded section M, as a result the metal exit 
velocity Sout by the side of die appearance was investigated. Consequently, it turned out that the metal 
exit velocity Sout is proportional to the opening width of face Wf in inverse proportion to the opening 
thickness Hf of the flow guide 4. Furthermore, fix opening thickness Hf and the opening width of face 
Wf and the die opening width of face Wb of the flow guide 4 are changed. When the effect affect the 
metal exit velocity Sout by the side of die appearance is investigated, the magnitude of resistance 
concerning the metal which passes the flow guide opening regio oralis 5 It turned out that it is 
proportional to the value which **(ed) flow guide opening regio-oralis thickness Hf by the die opening 
width of face Wb in relation to the factor governed by the relation between the die opening width of face 
Wb and the flow guide opening regio-oralis width of face Wf. That is, when setting resistance 
effectiveness of the flow guide opening regio oralis 5 to Ef, a formula (4) can define the resistance Ff of 
the flow guide opening regio oralis 5. In addition, when taking into consideration the manufacture ease 
of the flow guide 4, it is desirable to adjust the resistance effectiveness Ef of the flow guide opening 
regio oralis 5 for the opening thickness Hf by the dehiscence regio-oralis width of face Wf uniformly. 
Ef=Ef-HffWf....(4) 

[0013] [Resistance effectiveness Ef of the flow guide opening regio oralis] Extrusion molding was 
carried out using the dice which changed various configurations of the die opening 6 and the flow guide 
opening regio oralis 5, and the die length of the obtained extruded section M was measured. When data 
analysis of the configuration and magnitude of the die opening 6 and the flow guide opening regio oralis 
5 was carried out according to the effect to which the wall friction of flowing fluid exerts a slot on a 
velocity distribution, the relation of a formula (5) was drawn as magnitude of the rate that the metal 
which passes the flow guide opening regio oralis 5 receives wall friction. 
Ef=2/[3-(Wb/Wf) 2] .... (5) 

[0014] [Metal rate Sin by the side of die close] Receiving resistance of a container wall, the billet M0 
with which the container 1 was filled up passes the die opening 6, and becomes the extruded section M 
of a predetermined cross-section configuration. At this time, frictional resistance changes according to 
the distance from a container wall, and the drift velocity of the metal seen in the cross section becomes 
quick, so that it separates from a container wall. When this invention person etc. asked for the velocity- 
distribution ratio in each die opening 6 from the ratio of the profile die length extruded by extrusion 
molding using the container 1 with a bore of 175mm and a dice with two or more die openings 6 which 
changed the distance r from the die core C and data analysis of the relation with distance [ from the die 
core C ] r (mm) was carried out, the metal rate Sin by the side of die close found out what is expressed 
with a formula (6). However, R (mm) shows the radius of a container and k shows a proportionality 
constant. The relation of a formula (6) is similarly materialized, even if an extrusion rate and the bore of 
a container 1 change. 
Sin=k [1-0.6 (r/R) and 2] .... (6) 

[0015] [Metal exit velocity Sout by the side of die appearance] Having the rate of flow which is different 
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in the location equivalent to each part of a cross section of an extruded section M, respectively, and 
receiving a container 1, the flow guide 4, and friction with bearing 3, the metal which flows the inside of 
a container 1 serves as a predetermined exit velocity, and is extruded from a die 2. Since the effect of the 
bearing 3 exerted on the metal rate Sin by the side of die close and a flow of metal and the flow guide 4 
is as having mentioned above, it can be expressed with the formula (1) of the above-shown of the metal 
exit velocity Sout by the side of die appearance. Therefore, the metal exit velocity Sout expressed with a 
formula (1) is each part of a cross section, when setting up bearing die-length Hb of opening thickness 
Hf of the flow guide 4, the opening width of face Wf, and the die opening 6, and the opening width of 
face Wb so that it may become equal, in each part by the side of die appearance, the metal exit velocity 
Sout becomes fixed, it bends, and generating of defects of shape, such as flapping, is prevented. 
[0016] 

[Example] The design of the dice used for manufacture of the extruded section M with the cross-section 
configuration and dimension which were shown in drawing 3 is explained. The die opening 6 
corresponding to the cross-section configuration of an extruded section M is formed in a die 2. The die 
opening 6 is divided into nine parts B1-B9 according to the distance r from the core C of a die 2 
( drawing 4 R> 4). Although one-side single part is usually sufficient as it, the division into parts B1-B9 
has the long die opening 6 of the PERT concerned, and when a big difference arises from the die core C 
to distance r, it is set to two or more parts Bl, B-2, and B7. It is desirable to set two or more parts B5 
and B6 as each in a part with point of inflection. 

[0017] Each PERT's B1-B9 die opening width of face Wb is determined in consideration of the target 
thickness of an extruded section M, the thick fluctuation at the time of extrusion, etc. Although it is also 
possible to set it as the include angle with each same PERT B1-B9, the bearing include angle Ab is large 
in the bearing include angle Ab in the part where the die opening width of face Wb is wide, and can also 
attain equalization of frictional resistance by adjustments of the bearing include angle Ab — the die 
opening width of face Wb makes the bearing include angle Ab small in a narrow part. Bearing die- 
length Hb of the die opening 6 is also adjusted according to the opening width of face Wb in order to 
attain equalization of frictional resistance. Bearing die-length Hb is lengthened by the parts B3, B8, and 
B9 with the wide die opening width of face Wb, and, specifically, bearing die-length Hb is short 
designed by the parts Bl with the narrow die opening width of face Wb, B-2, and B4-B7. 
[0018] One is chosen as criteria PERT from parts B1-B9, and criteria bearing die-length Hbs, the criteria 
die opening width of face Wbs, the criteria flow guide opening regio-oralis thickness Hfs, and the 
criteria flow guide opening regio-oralis width of face Wfs are set up. The typical part Bl of the extruded 
section M except the terminal section, point of inflection, etc., for example, PERT, is chosen as criteria 
PERT. The bearing resistance effectiveness Eb which substituted the bearing include angle Ab for 
criteria bearing die-length Hbs, the criteria die opening width of face Wbs, and a formula (3), and was 
acquired is substituted for a formula (2), and criteria PERT's Bl bearing resistance Fb is computed. 
Moreover, the resistance effectiveness Ef of the flow guide opening regio oralis 5 which substituted the 
criteria die opening width of face Wbs and the criteria flow guide opening regio-oralis width of face Wfs 
for the formula (5), and was obtained with criteria flow guide opening regio-oralis thickness Hfs and the 
criteria flow guide opening regio-oralis width of face Wfs is substituted for a formula (4), and criteria 
PERT's Bl flow guide opening regio-oralis resistance Ff is computed. 

[0019] The metal rate Sin by the side of die close [ in criteria PERT Bl ] is obtained from mean distance 
[ from the die core C ] r [= (longest distance in minimum distance + criteria PERT in criteria PERT)/2] 
as a rate proportional to the proportionality constant k which is dependent on the ram speed of a press 
according to a formula (6). Since the relative velocity between each PERT Bl - B9 should just be 
obtained, in order to simplify a count result, the metal rate Sin by the side of die close [ in criteria PERT 
Bl ] is found as k= 1 . The metal exit velocity Sout by the side of the die appearance in criteria PERT Bl 
is computed by substituting for a formula (1) the bearing resistance Fb of the die opening 6 currently 
beforehand called for with this metal rate Sin, and the resistance effectiveness Ef of the flow guide 
opening regio oralis 5. After determining the metal exit velocity Sout by the side of the die appearance 
in criteria PERT Bl, The resistance Ff of the flow guide opening regio oralis 5 is computed using the 
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bearing resistance Fb which becomes settled from the metal rate Sin by the side of die opening 6 close, 
the bearing include angle Ab set up according to the individual, and bearing die-length Hb about other 
parts B-2-B9. a calculation value « responding - each - the opening thickness Hf and the opening 
width of face Wf of the flow guide 4 in PERT B-2-B9 are set up. Thus, the dice whose metal exit 
velocity Sout was fixed also in any of each PERT B1-B9 is obtained. 

[0020] Table 1 shows the bearing resistance Fb and the flow guide opening regio-oralis resistance Ff 
which were computed from each part dimension of the die opening 6 set up as mentioned above and the 
flow guide opening regio oralis 5, and each part dimension. Drawing 5 shows the physical relationship 
of the flow guide opening regio oralis 5 and the die opening 6. In addition, also in any of parts B1-B9, 
the opening thickness Hf of the flow guide 4 was fixed to the constant value of 10mm, and the bearing 
include angle Ab was fixed to 0 times. 
[0 021] 
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[0022] JIS of die length of 490mm, and 175mm of diameters heated at 470 degrees C after heating the 
die 2 and the flow guide 4 at 450 degrees C and setting to an extruder The container 1 was filled up with 
A6063 aluminium-alloy billet M0, and the extruded section M with a die length of 42m which has the 
cross-section configuration of drawing 2 by part for 61m/in the extrusion pressure of 1 1 36t and profile 
rate was manufactured. The result of having carried out dimension measurement of the obtained 
extruded section M is shown in Table 2. In addition, the flow guide 4 which made the opening thickness 
Hf and opening width of face Wf constant value (Hf=10mm and Wf=14mm), respectively is formed in a 
die 2, and it is combined and shown in Table 2, using as the example of a comparison each part 
dimension of the extruded section M manufactured under the same conditions. 

[0023] When the die 2 and the flow guide 4 which were designed according to this invention were used 
so that clearly from Table 2, the extruded section M which has a target dimension also in any of parts 
B1-B9 was obtained, it bent and there were no defects, such as flapping. On the other hand, in the 
extruded section M of the example of a comparison, the lack of meat had arisen in parts B5 of the thin 
meat which is distant from the die core C, and B6. Moreover, it originated in that the metal rate of flow 
by the side of parts B5 and the die appearance in B6 tends to be overdue, and bent to the obtained 
extruded section, and defects of shape, such as flapping, appeared here and there. 
[0024] 
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2.48 j 0.02 


2.48 
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[0025] 

[Effect of the Invention] As explained above, die opening which determines the configuration of an 
extruded section was divided into two or more parts according to the existence of the distance from the 
core of a die, each part thickness, and point of inflection etc., and bearing die length, flow guide opening 
regio-oralis thickness, flow guide opening regio-oralis width of face, etc. are set up for every PERT so 
that it may see in the cross section of an extruded section and the metal exit velocity by the side of die 
appearance may become fixed. Thus, if the designed dice is used, it will bend also in the big profile and 
big broad profile of a thick difference, defective generating of flapping etc. will be controlled, and an 
extruded section with a good cross-section configuration will be manufactured. 
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r : ^#i|>C*^&/<-yBl~B9£T®¥*Jli11t 
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Sout = Sin/ (Hf/Wf ■ Ef + Hb/Wb • Eb) 



(1 ) 



W f 
Ef 
Hb 
Wb 



H f : 7D-#-f Hc7)ggpg|5JI$ (mm) 
: 7D-7H K£>B8PMi (mm) 

-.KTVy?** (mm) 10 
: y4<?MU%m (mm) 
Eb :*7U V^WfflKSW* 

[IB*S2] Ef=2/C3- (Wb/Wf) OT»aj 

i Bttor/i'S mfcrnmyj 

[BfcOTl 3] Eb = 370/Ctan (Ab+l. 5 
5) ] +0. 3 2 4:LTJWB**i4ttEb (fcfc'U 

[f**E4] Si„ = k Cl-0. 6 • (r/R) *3 20 
t LT»ffiSft.&fflSin Cfcfc'U k : Jt«tt£», r : 
(mm) , R : 3yftfg (m 

m) j *7Axm<r>*9t\&mzmkthm$$&\---3 

[000 1 ] 

[0002] 30 

[ ] if mmx-it . nyfti caw 
tut. ^2^ry>^3TEBS*isK»a3a*ii 

4 (01) . ffLifJSft&t'IxybMott. 3>-r^ 
1, r>fx2IPtO»»tJ:-»-CJSSiS:5Jt. J¥aj#tf 

^n^saasaisfc^*^ tit.m. mi*>wm 
m<&#wiiimMizmiL*?-t<%z. yimx-o 

*^»"C^ryy^*SHb**<t6Ci:. ^2 

t J; r> xmmma zmttmzxz < imtum zti 
t&nm±. mtfayj ztfmx-z 4 nm*> 4 . 

[0003] »8EftTi««KaS:IIHW**fti: LT . 
fc fc x.(f#§S¥9 - 7 0 6 1 5#&#C»i. ^ ^Affll 
K7D-*M F£KfiU 7a-#4 F*>HJDaMI"C.X»S50 



*S. *HP«<oa>N*lW. Mz-tyffrbeM 

mzmitzWimm*7T?9-kLxwtfe*tih. 

T£4i:3fiTV>4. 
[0004] 

4 wx-y-i mma* 9A#B!au&*iHz-th ztt,z 
usunfihh. iztin. Bttcr>mm*??yTi-it 

(02) it&ifxmi&m>bz <tz>zt mxzti 

[0005] rtJWS^&^JBtrJHMSjettWKJfitlB 

7 o-^--f f 4 t<r v yy^ n^mt^m-f 

hZtt&Lhtih. LtrL, 7u-#-*r KISPgP5c7) 
fitSfc^T D y^3 flffifiifc «OMffiA J WT'=5:V^a6. 

xm^mmmmmmizmx ^4 

[0006] 

mzmi^<^m^titzh(ox'h'o. mttwomsk 

'Jfflt 4 i t (CJ; 0 . ^^{I^^iIb/aW^SP 
«^^^O^^o^»^^<offajJ^2:l83&f4 

SL. ^«)4"C»*»A>orai(ci6t-C^'flll!P**WS 
Wt-7fc4MHL. sS ( 1 ) ■CJWJ$*i*^aj«TO 
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Sout = Sin/ (Ff + Fb) 
= Sin/ (Hf/Wf ■ 

fcfc'U Ff : 7n-*V FOBBPSflgfil 

Fb :<rvv7<w&!6L 

Sin : ^AfflS^^^WSJS 
Hf : 7D-*M FcOHPSWfS (mm) 
W f : yn-iU Y<rmUW& (mm) 
Ef : 7D-#-f F«ffitn3&$ 
Hb : Mffln&PKTVyrgZ (mm) 
Wb : ^>ftf>H!PfiMI (mm) 

[0008] VU-iU HfitfiSWEftt. Ef = 2/ 

C3- (Wb/Wf ) 2 ) T*iB§fi*. *C7'J v^JSfi: 
»Etli. Eb=3 7 0/Ctan (Ab+1. 5 5) ] + 
0.3 2 (fcJt'U Ab :^T'J>^«) -e*a}3:h. 
•S>. ?4\m>X?>\nm.t l Z\^ Sin=k Cl-0. 6 

• (r/R) 2) i l/C*tB3*U«lSin Cfcfc'U 
k : JtflBfcR. r : *W 4"t»*»fe<OB0t (mm) , R : 
3>-ft*g (mm) ] fcttltti 4. 

[00 09] 

[f^ffli 7n-^ FBjpss&iH-a 

7 v vrm&y* asmo* */w»asaut sout caw 
a}atKs.»ti:*EWi:tf5n»tai:<?)j:3taiJ»LJt. 

Eb=3 70/ Ctan (Ab+ 1 . 
[00 12] C7u-#>f FBSPSafifitFOIIlP* 

■Wf mmunwz H t tm«m&i 7 u-m f 4 * 
AfflastiattJtr^ 2 £js^-cif asj«»u 1 -y h 
««aiat:#^iip»6*^fl>i,ajsft.fcifai©«M«) 
ssfcaueu 7o-^ F4<?5iHp»6WfavBBp 

^/uswjau* So u t fcaia^-iMiS: iwe tfe . *<m 

^^;uaiija«Sout{i. 7u-#>f F4WHP& 
fc. JEt. ^PW$HfSr-^tLT7D-^ F4 

fit<0*&3tt. r-faPSHiWbi:7a-^ FBSPSB 

FHPgBUS Hf $■ ?M dPg&igWbT'lSfs UfcMfcJtWt 
6Clfc#fi)->jt. "f 7D-*M h'BHPffi50K 

fSa»**Efi:-r44:*. 70-^ KR!att50ffiffi 
Fftt, * (4) -CjaiT**. 7o-^ F4 



* [0007] 



Ef + Hb/Wb • Eb) • • ■ • ( 1 ) 
*[0010] C^BBP«W«an:Fb3 ^BBPfflfiWb 

5&T4ii:fc:«k l 9*^-fHIP»6fc:fiJt*^-fajfflko^ 
5 ~+ 0 . 4 Jg^SEHT^i. . <T »J V/ftJgAb *v< 

/ftgAb t «t ox ^;uaasiaKSottt3W£*>-5Tfe 
0, ^ryy^KAbCfic#-rs^a c<r'jy/jg 

fi0!M!) SrEbfc-fifclU *WBHP«6*KT 'J >/ 
20 ffiiaFblisS (2 ) •CJg*$*l4£i:«\&a}U:. 
Fb=Eb • Hb/Wb • • • • (2) 

[0011] c^vryy^tiBWEb) -1. 5~+ 
0 . 4 jg^icffl-c^r 'j Ab t3Wts*fc 7/ 

/ffifiB»$Ebt<ost^ ( 3 ) -emtstimwfSLi. 

55) ) +0. 32 • • • (3) 

*LBBP(MIWfT7n-^ FRlP*5*)fifiB»*Effc 

Ef=Ef • Hf/Wf • • ■ • (4) 

[00 13] C7o-^F'5BP«Oja*i3»*Ef] ^ 

48HP»6atf7a-;y>f FiBpastfMgtt^a^sse 

P«50>»«at/7c*S*f f -^IWfLfei:i*. 7a 

40 fmps 5 zmmt?>*?Mimmmm&%v?> 

8fl£<0*£ § t tT5^ ( 5 ) *)BMfeWS&ai3*ufc. 
Ef = 2/C3- (Wb/Wf) t] ....(5) 
[0014] C^A«tf)>^W«BESi»3 ayftl 

ft^**^>, ^BBP»6iffliftLTBf«»fiH»K<0ffaj 
★ 50 *JCifcHft^'fHlP«6&t)-7^-f^*fflV^»ai 
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6 

* U R (mm) liny-f-J-om kttttffljaftfc* 

t. a ( 6 ) omfftt. *pajjt«^3yf"M<orta*» 

SHfcl/Cti|BMJHcj*4*4. 



(6) 



[0015] c^ajw^^/i«asaas..t] ay 

7Vy?3axf7a-tf4 K4c^#J2iffii£UdI9T' 

( i ) x-m-tzttfx'zz. Uctf^x. $ ( i ) x-m. 

Sii4^^;uaajjStts..t3M8riii««T«fL<*4J: 
aC70-XTW F4*>HP»W3Hf, MPttfiWf&tf 

Mmn&6<7y<7Vyr&Ztti,. Bspaew k £iftj£ 



4. 20 
[00 163 

[HjJ6f?J] H3K^LfclSflii»«»tf^i6*toffai» 

#lft$fl4. ?A 2<0+'t»C*»^Offi(lrti6fC^ 
eHP86£9fl0>''C-'yBl^-B9£ftlH-* (0 
4) . A*-7B l~B9A^)4MWtt. atttt-jfll^- 
b T J: v vfr\ Sflf <- h ISP2P 6 , ^4 * 

»W<-7B1, B2, B7fc-f*. SfljSfc****®!? 30 
[ 0 0 1 7 ] h B 1 ~B 9c7)^ fflaffidW 

fair til. KTvyfft&Abte. #A--hB 
i~b 9^tc[i) t «*tRirr & ; t *> °r&r?£> 5 

'te<< ^Tyy^ftSAbCODHStcJro-C 

ytmu&bo 40 
<r y h b t, . iWBats w&fl#B ^ feftBH 

<gWbjW£lv\-->yB3, B8, B 9-Cti^T 'J 
$HbS:*< L. r-fBBPSSWb^vc-'yB 1 , B 

2, B4~B7T'(^ryy/*$HbS:ffl<iait-r 



[00 1 8 J A-7B 1~B9<04>*^ 

T-o£gifrcu senary y^*SHbt 



ft. Kb i if a-- h b 1 *a»w- & . »^<r y y 
$Hbs, f¥^iD» s a^(3) fc^ryy 

su 2 ) ktcau sj&»<- h b 1 <rxr y yytmv 

Hfs, S*fi7n-#-f KHSP&flgWfafcftfcjS (5) fc 

t.*ftALTI»&*ifc7n-;«f-f HPHP85*)IEiii%¥ 
Effc* (4) CftAU mm^-hB \<K7u-iiA 

KBBPasstiiFf*»aj-r4. 

[0019] h B 1 fcfclti *">f AffltfO^ *W 

aasintt. ^4"Dc*^o^sE^tr c= (mm 

(6) Ctt^Tr^O5A5Ktfl^*Jt0!5@Rk 
fclfc0W-*j»Ki: LT»fe*l*. #A-bB 1-B9H 

ifcft k = 1 1 LTa^- h B 1 (Cfc(tl) ?4 AWO 

h tix v ^ i> y-t ffl pgp 6 o^r y > ^ffita f b 
Bx/yu-tH Fao»5waajawEf ( 1 > c 

ftAtSCltfcJ:'?, S^N-hB ncJoftS^ ttiffll 

?;w8sas^s 0 »t#jraiSfis. aep^t- h b 1 

f*. ffiWN- > yB2-B9C0V'>T^^PISl56A(i<7) 

> Sin t fflwutRg^iifc^r y yy&%. 
Ab, ^ryy^*$Hb*»/5>S44^ryy^^tFk 

Jl^t7n-^ HH!P«508aSFf SrKSJL. * 
ajttteJB&T*^- h B 2~B 9 tfcttS 7 o-XT-f H 
4<^P«WSHfatffl|jpjW|Wf«:Ri&tft. ^^J: 
•5 KLT^- h B 1 -B 9<^)<5Iit(CfcV^T fc> 

[ 0 0 2 0 ] ^ 1 li. tUt^J: 3 KHfeLfc^ WPSB 

t>&&Ztiti<7*)yymjiFbBXf7n-/H HfflP 
»6tFf2riK-r„ H5{i. 7D-A'-f h'^PgS5S^ 

^mp«6<ofiawja*5rr. ^-^bi-b 

9<7)f5IiX{CfeV^Tt, 7D-^ h'4<0SRP||Ui$Hf 

£-£tti oramt, ^ryy^ftJKAb$-ostia^ 

[002 1] 
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m 

nu 



K D * 



G 



o 



G ~ 
I « * 
D □ 



K G>S 



□ X 
s * 



K iTlW 



8 ? 



3 



9 



or 

Br 

a 

n 
S 

!£. 
V 

I 

□ 



[ 0 0 2 2 ] h'4 £4 5 O'CtCjn 

fRLTJWMWc* y h Lfcft. 4 7 ortftfiRL^S 
490mm, @1 75mmOJ I S A60637/L-S 
hMo^ayT-MfcjSSWt. ffUiJEE 
* 1 1 3 6 b y . mtX&6 1 m/^T@20BrBi®tt 
StOfi$4 2m«ffaaB«MSr»JSLfc. f#*>*lfcff 

aw$Hf&^nnflHiWffr'eii-eiiHf= 1 omm, 

W f = 14mm(7)-^ffl(CL/v:7D-^ H4S:^ 2 



* [0023] $k2frt>Wbfr%£ 0lZ^ *%mz^x 

-7 b i - b 9 <of«tfitcfcv vc h smmz toff aue 

**lfclTOWV<-y B 5 . B6fc«*JjbM£fC^fc. 

ft 9. sdT^w»WK*fta«im$*ifc. 

[0024] 
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1 0 



£2 : 8*nfc*PtB##<0#ffll«JSE <*ffi:mm) 



No. 


(mm) 












mm 


Bl 


1.4 


1.38 


0.02 


1.41 


0.01 


B2 


1.4 


1.39 


0.01 


1.39 


0.01 


B3 


2.2 


2.18 


0.02 


2. IB 


0.01 


B4 


1.4 


1.38 


0.02 


1.34 


0.06 


B6 


14 


1.88 


0.02 


1.33 


0.07 


B6 


1.4 


1.38 


0.02 


1.33 


0.07 


B7 


1.4 


1.40 


0.00 


1.39 


0.01 


B8 


2.5 


2.47 


0.03 


1.48 


0.02 


B9 


2.5 


2.48 


0.02 


2.48 


0.02 



[00 2 5] 

w. g&AnGm&iz&txmtw-vizMf, ma, 

inn w\m<m^^-twmmm 

[02] ^ispssa^u-^ mnmmvte 



* [03] wmm^^-tm^^-rmmm 

[04] ^05+'C»C*>^oiElltJEfClBSW«- 
20 ytamut^BJPaBBtt 

[05] *7*)>yt7v-iHYt<mGk*7fcm 

1 : 3yft 2:^ 3:"C7 , 'J>'7' 4: 
7D-^ F 5 : 7D-^ KfflPtt 6 : ^ 

ispi? 

B1-B9 ^J^'kCfrhWWMrlzmtXy-i 
H b : r^f UTOO^T'J Wb : ^ ISPg|5 

its Ab : ^ryy^fts 

30 Hf : yu-iH Y<rMU%m% W f : *7U-iU F 
OgBPSMI 

Mo : t'U y F M : ffttSJW D : 



[01] [02] [04] 
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{03] [15] 




UttttmnO 



(72)2691* IBIS m F7-M^%) 4E029 AA06 MB06 MB08 

^mmmmiMmmmM. i tb34# i # 
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